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1.

(i)

Write the equation which shows the relationship between the electric current,
the power and the voltage.
___________________________________________________________________
___________________________________________________________________
(1)

(ii)

Calculate the power if the current is 5 A and the voltage is 400 000 V. Show clearly how
you work out your answer and give the unit.
___________________________________________________________________
___________________________________________________________________
Power = _______________________
(2)
(Total 3 marks)

2.

Figure 1 shows a student walking on a carpet.
Figure 1
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(a)

The student becomes negatively charged because of the friction between her socks and
the carpet.
Explain why the friction causes the student to become charged.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(b)

The student’s head is represented by the sphere in Figure 2.
The student is negatively charged. The arrow shows part of the electric field around the
student’s head.
Draw three more arrows on Figure 2 to complete the electric field pattern.
Figure 2

(1)
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(c)

The negatively charged student touches a metal tap and receives an electric shock.
Explain why.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)

(d)

Some carpets have thin copper wires running through them. The student is less likely to
receive an electric shock after walking on this type of carpet.
Suggest why.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 8 marks)

3.

(a)

Figure 1 shows the current−potential difference graph for three wires, A, B and C.
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(i)

Using Figure 1, how can you tell that the temperature of each wire is constant?
______________________________________________________________
______________________________________________________________
(1)

(ii)

Which one of the wires, A, B or C, has the greatest resistance?

Write the correct answer in the box.

Give a reason for your answer.
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(b)

A student measured the resistance of four wires.
The table below shows the resistance of, and other data about, each of the four wires, J, K,
L and M.

(i)

Wire

Type of
metal

Length
in cm

Diameter
in mm

Resistance
in …….

J

copper

50

0.17

0.36

K

copper

50

0.30

0.12

L

copper

100

0.30

0.24

M

constantan

100

0.30

7.00

The last column of the table should include the unit of resistance.
What is the unit of resistance?
______________________________________________________________
(1)
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(ii)

The resistance of a wire depends on many factors.
Look at the table. Which two wires from J, K, L and M show that the resistance of a
wire depends on the length of the wire?

Wire

and wire

Give a reason for your answer.
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(iii)

A student looked at the data in the table and wrote this conclusion:
‘The resistance of a wire depends on the type of metal from which the wire is made.’
The student could not be certain that her conclusion is true for all types of metal.
Suggest what extra data is needed for the student to be more certain that the
conclusion is correct
______________________________________________________________
______________________________________________________________
______________________________________________________________
(1)

(c)

The resistance of a wire can be calculated using the readings from an ammeter and a
voltmeter.
(i)

Complete Figure 2 by drawing a voltmeter in the correct position in the circuit. Use
the correct circuit symbol for a voltmeter.

(1)
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(ii)

In a circuit diagram, a wire can be represented by the symbol for a resistor.
In the box below, draw the circuit symbol for a resistor.

(1)
(Total 9 marks)

4.

(a)

The diagram shows the circuit used to investigate the resistance of a sample of a material.
The diagram is not complete; the ammeter and voltmeter are missing.

(i)

Draw the symbols for the ammeter and voltmeter on the diagram in the correct
places.
(2)

(ii)

How can the current through the material be changed?
______________________________________________________________
______________________________________________________________
(1)
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(b)

The material, called conducting putty, is rolled into cylinders of different lengths but with
equal thickness.
Graph 1 shows how the resistance changes with length.

Length in centimetres
(i)

The current through a 25 cm length of conducting putty was 0.15 A.
Use Graph 1 to find the resistance of a 25 cm length of conducting putty.
Resistance = _________________________ ohms
(1)

(ii)

Use your answer to (b) (i) to calculate the potential difference across a 25 cm length
of conducting putty.
Show clearly how you work out your answer.
______________________________________________________________
______________________________________________________________
______________________________________________________________
Potential difference = _________________________ volts
(2)
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(c)

A second set of data was obtained using thicker pieces of conducting putty. Both sets of
results are shown in Graph 2.

Length in centimetres
(i)

What is the relationship between the resistance and the thickness of the conducting
putty?
______________________________________________________________
______________________________________________________________
(1)

(ii)

Name one error that may have reduced the accuracy of the results.
______________________________________________________________
(1)
(Total 8 marks)
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5.

The diagram shows the circuit set up by a student.

(a)

The student uses the circuit to test the following hypothesis:

‘The current through a resistor is directly proportional to the potential
difference across the resistor.’
(i)

If the hypothesis is correct, what should the student predict will happen to the current
through the resistor when the potential difference across the resistor is doubled?
______________________________________________________________
______________________________________________________________
(1)

(ii)

Name the component in the circuit used to change the potential difference across the
resistor.
______________________________________________________________
(1)
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(b)

The student used the data obtained to plot the points for a graph of current against
potential difference.

(i)

Why has the student plotted the points for a line graph and not drawn a bar chart?
______________________________________________________________
______________________________________________________________
(1)

(ii)

One of the points has been identified by the student as being anomalous.
What is the most likely cause for this anomalous point?
______________________________________________________________
______________________________________________________________
(1)

(iii)

Draw a line of best fit for these points.
(1)

(iv)

Does the data the student obtained support the hypothesis?
Give a reason for your answer.
______________________________________________________________
______________________________________________________________
(1)
(Total 6 marks)
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6.

(a)

The diagram shows a negatively charged plastic rod held close to a thin stream of water.
The water is attracted towards the rod.

Which one of the following statements explains what is happening to the charge in the
water?
Tick (

) one box.

The positive and the negative charges in the water are attracted to the
rod.

The positive and the negative charges in the water are repelled by the
rod.

The negative charge in the water is repelled by the rod and the positive
charge is attracted.

The negative charge in the water is attracted by the rod and the positive
charge is repelled.
(1)
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(b)

A company that produces bottles of mouthwash found a problem with the automatic filling
system.
As the bottles go towards the filler, they move around on the conveyer belt and become
electrostatically charged. This causes the stream of mouthwash to move sideways, missing
the open top of the bottle.

The company came up with a solution to the problem. Before the bottles reach the filler,
they pass through a stream of ionised air. The ions in the air neutralise the charge on the
bottles.
(i)

Explain why the plastic bottles become charged.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(ii)

What is an ion?
______________________________________________________________
______________________________________________________________
(1)
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(iii)

Earthing the conveyor belt with a conducting wire would not have solved this problem.
Give a reason why.
______________________________________________________________
______________________________________________________________
(1)
(Total 5 marks)

7.

The diagram shows a simple type of car rear window heater. The six heating elements are
exactly the same.

Each heating element has a resistance of 5 Ω. The current passing through each element is 0.4
A.
(i)

Calculate the total resistance of the six heating elements.
Show clearly how you work out your answer.
___________________________________________________________________
___________________________________________________________________
Total resistance = _______________ ohms
(2)

(ii)

Why is the current passing through each element the same?
___________________________________________________________________
___________________________________________________________________
(1)

(iii)

What is the total current passing through the whole circuit?
___________________________________________________________________
(1)
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(iv)

How is the 12 volt potential difference of the car battery shared between the six heating
elements?
___________________________________________________________________
___________________________________________________________________
(1)
(Total 5 marks)

8.

(a)

The circuit diagram drawn below includes a component labelled X.

(i)

Calculate the potential difference across the 8 ohm resistor.
Show clearly how you work out your answer.
______________________________________________________________
______________________________________________________________
Potential difference = _________________________ volts
(2)

(ii)

What is the potential difference across component X?
______________________________________________________________
(1)
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(b)

The graph shows how the resistance of component X changes with temperature.

(i)

What is component X?
______________________________________________________________
(1)

(ii)

Over which range of temperatures does the resistance of component X change the
most?
Put a tick ( ) next to your choice.

0 °C to 20 °C

20 °C to 40 °C

40 °C to 60 °C

60 °C to 80 °C

80 °C to 100 °C
(1)
(Total 5 marks)
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9.

The circuit shown has four identical ammeters.

(a)

The table gives the current through two of the ammeters.
(i)

Complete the table to show the current through the other two ammeters.
Ammeter

Reading on ammeter in amps

A1
A2

0.2

A3

0.3

A4
(2)
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(ii)

Which one of the following statements is correct. Tick ( ) the box next to your
choice.
The resistance of P is more than 20 Ω.
The resistance of P is equal to 20 Ω.
The resistance of P is less than 20 Ω.
Give a reason for your choice.
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(b)

(i)

Write down the equation that links current, potential difference and resistance.
______________________________________________________________
(1)

(ii)

Calculate the reading on the voltmeter. Show clearly how you work out your answer.
______________________________________________________________
______________________________________________________________
Voltmeter reading = _______________ volts.
(2)

(iii)

State the potential difference of the power supply.
______________________________________________________________
(1)
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(c)

A second circuit contains an unknown component labelled X.

As component X is heated, the reading on the ammeter goes up.
What is component X?
___________________________________________________________________
Give a reason for your answer.
___________________________________________________________________
___________________________________________________________________
(2)
(Total 10 marks)

10.

Some electronic calculators use light emitting diodes (LEDs) to display numbers. Each number in
a display consists of up to seven LEDs. The LEDs are arranged as shown in the diagram below.
The different numbers are formed by switching different LEDs on at the same time. The LEDs are
labelled A to G.
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A simplified circuit to provide power to the LEDs is shown below.

(a)

Explain why each LED has its own switch.
___________________________________________________________________
___________________________________________________________________
(2)

(b)

What number is displayed when all switches except E are closed?
___________________________________________________________________
(1)

(c)

Which switches would be open if the number 3 is to be displayed?
___________________________________________________________________
(1)

(d)

Which of the numbers 0 to 9 draws least current from the battery? Explain your answer.
Number ________________________
Explanation _________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 6 marks)
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11.

A circuit was set up as shown in the diagram.

(a)

The table gives the current through three of the ammeters. Complete the table to show the
current through the other two ammeters.
Ammeter

Reading on ammeter in
amps

Al

0.2

A2

0.6

A3

0.3

A4
A5
(2)
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(b)

The reading on the voltmeter is 12 V.
What is the resistance of R2?
Show your working and include the correct unit.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Resistance = ____________________
(3)

(c)

In the circuit above, the resistor R2 burned out and current stopped flowing in it. There was
no other change to the circuit.
Complete the table below to show the readings on the ammeters after this took place.
Ammeter

Reading on ammeter in amps

Al

0.2

A2

0.0

A3
A4
A5
(3)
(Total 8 marks)

www.examqa.com

Page 21 of 29

